Microalgae, cultivation conditions, and biochemical analysis. The cyanobacteria Spirulina platensis var lonar were cultured in an algal culture medium -4.5 g L -1 of NaHCO 3 (Fluka-Chemika, > 99%), 0.5 g L -1 of K 2 HPO 4 (Fluka, > 99%),1.0 g L -1 of K 2 SO 4 (Sigma-Aldrich, >99 %), 1.0 g L -1 of NaCl (Sigma-Aldrich, > 99.5%), 1.2 g L -1 of MgSO 4 (Sigma-Aldrich, > 99.5%), 2.5 g L -1 NaNO 3 (Sigma-Aldrich, > 99.0%), 0.04 g L -1 CaCl 2 (Sigma-Aldrich, > 97%), 0.01 g L -1 of FeSO 4 ·7H 2 O (Sigma-Aldrich, > 99%)with intermittent mechanical agitation (80 rpm; 30 min-15 min on-off cycles) under natural sunlight (average light intensity of 1350 ± 450 lx) at 30°C. The intermittent mechanical stirring (80 rpm) was maintained during the night with 15 min-180 min on-off cycles. The pH was controlled, readjusted and maintained at a value of 9.8. The microalgae were also cultivated in the nitrate-deficient -4 mM NaNO 3 (Sigma-Aldrich, > 99%)algal culture medium to improve their glycogen content during 5 days prior to being used as a biotemplate.
and prior to starting the electroless deposition process, (iii) borane dimethylamine complex was added; then (iv) the pH was adjusted with 0.5 M NaOH (Sigma-Aldrich, > 98%). Prior to beginning the electroless deposition, the electroless bath was heated and maintained at 70°C. Next, 1 g of the catalyzed microalgae was dispersed in 50 mL of the electroless bath and stirred with N 2 bubbling for 10 min at 70°C to form a nickel shell on the microalgae, resulting in the Ni-Spirulina core@shell structure. Next, nickel microalgae were filtered and washed with deionized water (x5). Characterization of the microalgae-based photocatalyst. Field-emission scanning electron microscopes (FE-SEM, Hitachi S-4800 and H-4100FE) equipped with an energy-dispersive X-ray spectroscopy detector were used to characterize the morphology, elemental composition, and architecture. The specific surface areas, based on the Brunauer-Emmett-Teller (BET) method from N 2 adsorption-desorption isotherms at 77 K, were measured using a Micrometrics Tristar-II. X-ray diffraction (XRD, Bruker D8 Discovery diffractometer) in the Bragg-Brentano configuration with Cu K α radiation was used to determine the crystal phases. The X-ray photoelectron spectroscopy (XPS) measurements were carried out using a PHI ESCA-5500 Multi-technique system (Physical Electronics) in a base pressure of 5 10 -10 mbar using a monochromatic X-ray source (Al K α a line of 1486.6 eV and 350 W), placed perpendicular to the analyzer axis and calibrated using the Bioethanol production. Bioethanol production from (i) the fresh Spirulina platensis var lonar and (ii) the recycled Ni@ZnO-and Ni@ZnO@ZnS-Spirulina denuded of the covering layer was studied. For that purpose, the above two samples were subjected to saccharification, fermentation, or simultaneous saccharification and fermentation processes. The same steps were followed for the fresh and the recycled microalgae:
1. The ethanol production process started by removing the Ni@ZnO-and Ni@ZnO@ZnS-Spirulina covering and the glycogen extraction by following the procedure described in "microalgae, cultivation conditions, and biochemical analysis" section, yielded a blue solution containing the extracted glycogen and glucose.
2. 100 mL of microalgae glycogen and glucose were mixed with 100 mL of YEP fermentation media (Formedium™) -10 g L -1 of yeast extract + 20 g L -1 of Peptone.
-For saccharification: Enzymes were added to the saccharification media to obtain a Figure S2 : Photograph of magnetic collection of the hybrid microalgae.
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X-Ray diffraction patterns of the Spirulina-based a photocatalysts
The XRD diffraction patterns are displayed in Figure S4 . The Ni Spirulina XRD pattern exhibited a single broad peak (around 2 ), suggesting the formation of a nanocrystalline Ni coating on the microalgae. On the other hand, the ZnO layer (Ni@ZnO-Spirulina) was polycrystalline, with clear diffraction peaks at 2 (100), (002), 
Kinetic performance of the ZnO-based photocatalysts for the remediation of
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